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a _ | FOREWORD | 


e 


This report details the performance of the payload system during 
the operational phase of the Program Flight Test Vehicle 1627. 





Lockheed Missiles and Space Company has the responsibility for 
evaluating payload performance under the Level-of-Effort and "J" 
System contracts. 


eee This document is the final payload test and performance evaluation 
et report for Missions ‘1031-1 and 1031< ‘2 which was launched on 7 April ; 
1966. : 
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ee ; ® 
ee gt : ae INTRODUCTION / 
ay . . his report presents the final performance evaluation of Missions 
ey 1031-1 and 1031-2 of the Corona Program. The purpose of this report 
se is to define the performance characteristics of the J-30 payload system 
ee ue and to identify the source of in-flight anomalies. 
* The performance evaluation was jointly conducted by rdpresentatives 
of Lockheed Missiles and Space Company (LMSC) and ITEK at the 
is facilities of NPIC and AFSPPF. The off-line evaluation using Corona 
a engineering photography acquired over the United States was performed 
brits’ , at, the individual contractors ‘plants, i | 
The wiahtctative data used for this report is obtained from govern- 
ment organizations. The diffuse density data, and MTF/AIM resolution 
b, a2, * are produced by ARSPPF. The vehicle attitude error values, frame 
r= “a 6° gorrelation times ate. made at NPIC who also supply the Pr 
| a y and MTF/AIM resolution reports published iia 
; Computer programs developed by A/P are utilized to calculate and 
plot the frequency distribution of the various contributors to image smear 
to permit analysis and correlation of the conditions of photography to the 
information content and quality of the acquired pictures. Computer 
analysis of the exposure, processing and illumination data provides the 
necessary data to analyze the exposure criteria selected for the mission. 
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SECTION I 


‘ SYSTEM PERFORMANCE 
A. MISSION OBJECTIVES 


The payload section of Mission 1031, placed into orbit by Flight Test 
Vehicle #1627 and LV~2A booster #474, consisted of two panoramic 


' cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and 


a space structure to enclose the cameras and provide mounting surfaces 
for all equipments. Figure 1-1 presents an inboard profile of the J-30 
payload system. This Corona "J'' system is designed to acquire search | 
.and.reconnaissance photography of selected areas of the earth from 
orbital altitudes. The planned mission was a six day photographic period 
followed by a five day photographic period... 


'B. 2 MISSION.DESCRIPTION an ‘ 


| The payload was launched from Vaadeabeees Air Force Base (VAFB) 
at 2202:55 Z (1402:55 PST) on 7 April 1966. Ascent and injection were 
normal and the achieved orbit within nominal tolerances, Tracking and 
cemmand support was effected by the’ Air Force Satellite Contr 
consisting of tra 







under central / 


control of the Satellite Test Center at Sunnyvale, California. Mission 1031-1 
consisted of seven days operation and was completed by air recovery on 
14 April 1966.. Mission 1031-2 followed immediately with no deactivate period 





‘... and-consisted of four days operation and was completed by air recovery on 


7 
mi . 
~~ 


18 April 1966. 


The comparison of the planned and ect orbit parameters is tabulated. 
as follows: | ) ‘ 
+) ORBITAL PARAMETERS 


Parameter Predicted a: Orbit 52 Actuals 
Period (Min. ) te a 89.87 ue 2 : 89,55 
Perigee (N.M.) >: 107.7 104.55 
Apogee (N.M,) 184.4 2 170.39 
- Inclination (Deg. ) ee | hc _. %,072 
Perigee Latitude (Deg. N. yo - > 21,0 mS , % 23, 303 
Eccentricity © | 0.0107 0.00919 
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“> ©) - PANORAMIC CAMERAS 


The photographic quality of the forward looking camera was exceptionally 


ae good and judged to be superior to the aft instrument, The slave camera failed 


auring the cut and wrap sequence. 
_ D. STELLAR-INDEX CAMERAS 


The D-83 camera functioned properly throughout the -1 mission and 
produced good imagery. 


The D-86 camera produced uSable stellar imagery and good index 


an : dene - photography... There was heavy flare fog on the stellar film and 16 frames 


were lost due to the early activation of the hot wire cutter, 





ie E. OTHER eee 
ie. ame woo. oe. has 
il aoe. The eceumand, Bontial and inptranientation systems operated normally. 
The clock accuracy was satisfactory, the pressure make-up system operation 
was normal, the thermal environment was within tolerance and both recovery 
ba . 8ystems performed successfully. 
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SECTION 2 


PRE-FLIGHT SYSTEMS TEST 


ENVIRONMENTAL TESTING. 


1. 


aXe = gti aS 
P cae og ow 


aj 
Test Objective 


As a Standard procedure, the J payload systems are subjected to 
thermal/altitude environmental testing which simulates orbital 
environment, -One of the purposes of this test is to demonstrate 
, the system susceptibility to corona discharge, Such discharge 
fogs the film thus degrading the operational photography. 


Test Summary F 


The J-30 TASC test was conducted at Sunnyvale from 11-16-65 
through 11-24-65. The test was a basic chamber program 
modified to perform a special high and low temperature test 


on the -1 take-up cassette. 


Performance of the payload system was generally satisfactory. 


Instrument cycle periods varied from 3.4% fast to 2, 6% slow. 
Cycle period data are tabulated in Table 2-1. A plot of % error 
versus instrument thermocouple temperature is included and 
indicates a possible correlation between’ temperature and cycle 
penta? error. See Figure 2-3. 


Excessive coasting was iiaareed for the master instrument at 
fast cycle rates. The instrument coasted to approximately the 
center of format monitor "make" position. (The center of 
format closure was the first step noted at start-up on the next 
operation, ) : 


The -1 Stellar-Index metering occurred in .6 second during the 
first portion of the test. Metering time was normal 1. 6 seconds 
by the end of the test. _ The 72 a operavon. was } watis~ 
factory. ee ee oe i ee 
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~ 2... Test Summary (continued) 


- The clock accuracy was pacieractary. ‘However, spurious 
. serial readouts occurred during the; test. See Table 2-2. 


The pressure make-up system operated normally. Average 
gas consumption wag 6.0 lbs/min. . ; 





‘The command system functioned properly for both missions 
Be with no evidence of any malfunctions. 


ea es Transfer was given prior to arm in the -1 recovery sequence. 
a ., Lhe system was reset and the sequence was reinitiated, Cut 


Read, Re 5, DSe-+: 32 ghd wrap and-switchover to the -2 recovery system was normal. 
The -2 recovery sequence was normal. 


_. The horizon idlers for both instruments were noisy. The 
(wie a: “lens rotation monitor for the slave instrument was intermittent, 
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Both film footage pots for both take-up cassettes were in 

error frora the calibration data. Post test evaluation indicates 
ee a hee . | -—s- the pots were calibrated using a 200K shunt simulating the vol- 
ak ' tage control oscillator load. The normal shunt is 1 meg. 
Recalibration was accomplished. 


Instrument #184 exhibited excessive corona. The film metering 
rollers were replaced and in retest the system met the specifi- 

; _ cations for corona marking. 

: i? ¢ 
Temperature data at various times were taken and compared 
with the thermocouple data for the master and slave instruments. 
These data indicate good correlation. The average instrument 

. _ temperatures are an average of all temp sensors on the instru- 
Set eS - “ ment, See Table 2-3. 


The ‘esau ceieeiven, of the high and low temperature tests 
were not fully met. Nd adverse effect was evident on the payload 


system with the exception of the possible atest on the cycle 





a 
_ periods as noted above. 
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B. RESOLUTION TEST 


Resolution and theodolite tests were performed on 7 December 1965, 
Results of the thru-focus resolution tests of pan instruments 184 and 185 
show the following characteristics: 

; 4 

Master Pan Instrument No, 184 


Maximum high contrast resolution 157 lines/mm at + .000 
focal position. 


Maximum low contrast resolution 95 lines/mm at + . 000 
_ focal position. 


4 


Slave Instrument No. 185 


ae Maximum high contrast resolution 167 lines/mm at + .001 
ee: - focal position. 

‘Maximum low contrast resolution 108 lines/mm at + .001 

focal position. 


The test data for both instruments is shown in Figures 2-1 and 2-2, 
Both instruments met the system requirements specification. 


C. LIGHT LEAK TEST 


The new light board: T5-6310, was used for the first time to flood 
light the J-30 system during the scheduled light leak test. The test was 
performed January 12, and the exhibit analyzed January 13, 1966... 


a] 
The soak period was extended from 30 minutes to 1 hour for J-30 
System andup. The illumination level at the barrel surfaces was approxi- 
mately 1250 foot candles. - 


The light fog patterns encountered in both master and slave film 
exhibits are attributed to minor camera drum-felt seal leaks associated 
with basic camera design. The density of the fogged areas ranged from 
0.2 to 1.3 above the 0.18 base plus fog level, . The total area ‘atfected was 
not more than 6 square inches on each instrument. ~~ e 
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ITEK personnel performed the usual rework steps taken when leaks 


are found, The affected areas are restricted to startup and shutdown 


frames. It was recommended that the results of this test be accepted. 


The duration and intensity of light employed in this test using 3401 
type film approximates the exposure of the system to two ninety minute 
orbits of non-operation around the earth allowing 45 minutes of solar 
illumination per orbit. The light leak fog marks on the test film exhibits 
approach the appearance of in-flight results. _ 


D. FLIGHT LOADING AND a ec 


Film from the flight readiness operation was examined on 4/1/66. 


‘esi! --" Phe 200 pps timing track was missing in both master and slave. Sub- 


sequent inveStigation disclosed the source of the problem to be low voltage 
at the 400 cycle power supply in the console. This was corrected and the 


; a ana re-run. All data was present and acceptable on the film from the 


gt “Ais ny 
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During flight loading, the primary spool, #136 designated for the 
Slave, was found to be defective. The flanges pinched the film on one side 
and had a . 2 inch gap on the opposite side, indicating a possible deformed 
flange. Whether this was dle to faulty spooling (side loading) or actual 
bent spool flange, has not been determined. 


The secondary spool #130B was loaded. J-30 system audit was con- 
ducted and the system certified for flight on 3 April 1966. 
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SECTION 3 


ya | FLIGHT OPERATIONS 


a "A, INTRODUCTION 

- FTV 1627 was an Agena (SS01-B) and an improved Thor booster 

Re ' (S/N 474), The vehicle was a dual recovery, D/R capability, tail first 

| in orbit configuration. This vehicle was the first of the 1625-1635 series 

configuration flown, Among the vehicle modifications were: a new life 

boat system with redesigned circuitry and relocated gas sphere, a tighter 

dead band on the primary guidance system (+ 0.3 vs. + 0.5 on previous 

Rae poe vehicles), no redundant 3 phase and 1 phase 400 cps type XII A inverter, 

“numerous instrumentation changes, type 3C S-band beacon and XIIIA 

decoder, Vehicle anomalies noted during the flight operation included 
failure of the solenoid isolation valve between the primary and life boat 

gel gi w+. = a8 Systems allowing both gas systems to supply control gas throughout 

S.twt. 7%. the mission and the usual case of sub-cycle counter monitor skipping. 

= ~ Vehicle malfunctions did not compromise the primary mission. 


The payload system was dual recovery reconnaissance camera 
system J-30 consisting of panoramic cameras 184 and 185 and stellar 
index cameras D 83/101/89 and D 86/106/86. 


Payload modifications included: blossom telemetry radiation on 
ascent, increased range of fairing temperature sensors (500 F vs. 250 F), 
delay circuit for elimination of mono coverage at start-up and shut-down 
of the Camera system, and a panoramic camera film chute attached to the 

parachute cover to eliminate light leaks due to the translucent characteris- 
tics of the ablative shield. : 
° 

The nominal mission plan was 6 days for -1 and 5 days for -2 with 
no deactivation planned, The actual mission was 7 days for -1 and 4 days 
for -2 with no deactivation. Both missions were terminated by successful 
air catch recoveries. . 


/ 


: B. SUMMARY 


3 All launch, ascent and injection events occurred as programmed, 
--The orbit attained was within 3 sigma dispersion = bapeges racial and” SESE Ee 6 
period near the lower aeeee Be eT Sati 








, normally including the mono elimination delay. 


ae Clock accuracy was satisfactory. However, discontinuities of 
Sie % 32.768 seconds occurred between revs 64 and 73 and 143 and 152. 
| we -~" The pressure makeup system operation was normal with pressure 
decreasing from 2570 psi at launch to 600 psi at the end of the flight. 
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! 
Pa. | 
ase 
ae oe 
re 
Lee ‘The master panoramic camera operated normally throughout both 
iad — missions of the flight. The slave panoramic camera operated normally | 
vice. _ for the -1 mission and failed during the cut and wrap sequence due to a | 
Che rkg, ,postulated film hangup on the ~1 thrust cone. 
es. aera oS a fe Bs ce 3 | 
ae ae Both stellar/index cameras operated normally. All shutter and | 
Cara metering functions occurred as programmed, | 
. The command; control, and instrumentation systems operated 
| 
| 
| 


ager. so. .' -s.. The thermal environment was within tolerance, The high range 
rs on ~~ temperature sensors on the fairing indicated temperatures of approximately —° - 
. 400°F at launch + 165 seconds, (firgt acquisition of temperature data) 


and decreased to approximately 300 F at fade. 


ak ee) 


oi 4 * ..2.. The blossom telemetry radiation experiment On ascent was Satis- 
| factory with signal strength ranging from -35 DBM at launch to -80 DBM 
at fade.: 


a A ETE 


Both recovery systems were successfully recovered by air catch 
on revs 113 and 177 respectively. The -1 blossom telemetry system | 
failed to operate during recovery due to a telemetry battery failure. The 
‘impact point of the -1 system was approximately 83 miles down range as 
a result of a postulated hangup of the slave camera film. The impact 
point of the -2 system was within tolerance. 


C. PANORAMIC CAMERA PERFORMANCE 


The master panoramic camera operated normally throughout both f 
the ~1 and -2 missions. Cut and wrap and switchover to the -2. mission were 
normal. The 99/101% clutch ratios, start-up, shut-down and transport 
functions were normal on the engineering passes. ' 


~ Bg ‘ ee Tee - wie es 
: = * = so: 


et 17a | | 








The slave panoramic camera operated normally throughout the 
-1 mission the 99/101% clutch ratios, start-up, shut-down and transport 
functions were normal on the engineering passes. 


The slave panoramic camera failed during the cut and wrap operation. 
An engineering operation was taken on pass 111 at VAFB which was the 
last operation prior to cut and wrap. The camera system dynamics were 
normal in all respects. The cut and wrap data indicated normal command 
sequencing, however, there was little or no slave take-up film motion 
during the 7 second reduced torque period or the programmed four cycle 
cut and wrap operation. Input metering to the camera was present, The 
next engineering pass was rev 120. Approximately 600 cycles were pro- 
grammed between cut and wrap and rev 120. The rev 120 engineering 


“pass data indicated the slave camera was still operating, however,.no | 


film was being transported and the lens rotation and center-of-format 
monitors were phase shifted. Cassette rotation was indicated by 
variations in the iilm footage monitor voltage resulting from the puck-arm 


. .bouncing over the threading rollers in the hub. The recovered film from 
’ the -1 mission indicated a clean cut and the proper length of film from the 


engineering pass on rev ill, This eliminates two areas as possible 


"causes of the failure; (1) malfunctioning of the cutter, and (2) misthreading 


of the -2 cassette. The -2 mecovery system verified the cassette had 
‘rotated from the index point. 


Analysis of the data has resulted in several firm facts about the 
failure. 


(1)- The slave instrument failed due to lack of cassetting, that 

is to say, the failure resulted from film accumulating within - 
the instrument, The telemetry data indicated that film was 
not being removed from the system, resulting in a loss of 
tension and the subsequent film wrap-up around the metering 
rollers, 


(2) The -2 cassette brake and motor were found to be functioning 
both in orbit and in the recovered capsule. The telemetry 
data on rev 120 indicated the cassette was "free running" with 
no film on the hub. The recovered cassette was tested and 
found to function properly. No film was returned in the 
cassette, oe, Sia, ae : | 








Analysis of telemetry data has developed the following sequence 
resulting in the camera failure. At the "Arm" signal, the low torque 
voltage was placed on the take-up Cassette, and the -1 capsule film 
cutter fired. As the cassette started to rotate, the film end became 








".4n.,.. | bound in the area of the panoramic film chute (within the thrust cone), . 
ee “F “.-* > thus restricting rotation of the slave cassette. It is believed that the 
a ‘Slave cassette rotated approximately 90° and "cinched" the film and 
. te cassette. After seven seconds of reduced torque, four frames were 
ik metered into the camera, during the 23 second cut and wrap operation. | 
a _ None of this film was taken up by the cassette. As a result, the 
a _ Camera lost system tension and the film eventually double wrapped about 
Bo the frame metering roller. 
At the -1 capsule separation the film hang-up was freed, but the 
: 1 SERS nsion loss had already failed the camera. On the enginebring pass on 
; rev 120 the lens rotation monitor and center-of-format monitor had 
changed phase by approximately 180, 
Fst: re =” It is believed that the film "hang-up" within the chute area also 
Sa...  pesulted in altering the capsule pitch-down angle and resulted in the 
F capsule impact point overshoot. 
en ee Cycle period data for both cameras are tabulated in Table 3-1. 
| PANORAMIC FILM CONSUMPTION - FRAMES 
- Nominal Actual 
: Master Slave 
Pre-launch 100 139 130 
-1 Mission 3000 3074 3071 
-2 Mission 2929 2816 0 
TOTAL 6029 6029 3201 
r : ; : 
a 49 ren 
a ee uae eee ae ae yee” — - aoa a 
ae heroes i; ie we = ae mee? 





acke. FMC MATCH 


ee ce. The FMC match was good throughout the flight. The following 
oe *. settings of RTC 6, 8 and 10 were used to attain the best FMC match 
i during the mission: 


ae RTC 6 8 10 COMMENTS 
7 6 6 Launch settings 
6 7 8 Changed at Rev 9 to compensate 


for orbit dispersions at launch. 


vice oe Se ee eh -° Changed at Rev 64 to compensate 
ee for slow cycle rate. 


D. STELLAR/ INDEX aMeEne PEELORMENG = 
The stetiae in des cameras for both the -1 and -2 missions 
operated normally throughout the flight. 


E, INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE 


The instrumentation and command system operated satisfactorily 
throughout both missions with no anomalies evident. Mono delay time e 
was within tolerance and operated normally. 

/ 


OF, CLOCK PERFORMANCE 


Two discontinuities of 32.768 seconds occurred during the flight. 
The first occurred in the -1 mission between revs 64 and 73 and the 
other occurred in the -2 mission between revs 143 and 152. The clock 
Output was apparently incremented by the 16th bit in both cases. Clock 
accuracy was satisfactory with the exception of the above discontinuities. 
Table 3-2 is a tabulation of the time correlation data for the flight. 


-.G. PRESSURE MAKE-UP SYSTEM PERFORMANCE | | , 
The pressure make-up system performed normally throughout both 2 
missions, Average gas consumption was 8.0 lbs/min for a total of 245 4 ee 
minutes of operate time. The gas supply decreased from 2570 PST Cala 
launch to 600 PSI at the end of the -2 mission. ; 
~ scoaul e 
SoA inet Se eT o al, aD Lotte a gees 
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' HO THERMAL ENVIRONMENT 





Temperature data for the acquisitions are included in Table 3-3, 
The average instrument temperatures ranged from a high of 92° for the 

. Master and 83 for the slave at rev 9 to a low of 66 and 57 at the end of 
the flight for the master and slave respectively. 
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Data from the fairing temperature sensors (Launch + 245 seconds) 
show temperatures ranging from 235 to 440 F at acquisition decreasing 
to 220 to 330 F on fairing temperature sensors 4 and 2 respectively. 
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fadsern “ ARS ar 3k fisted, Sgn, Sareat Ge ae ee ; : 
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TRE (~) SIGN INCICATES TRAT INST 1 IS SLOWER THAN INST 2 
FaFAST AND S=SLCk 
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| ORDER FIT 3% 
SYS TIME I/P CL TIME 1/P COMP SYS TM ELTA ST REV S 
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pai 
a 
CLOCK SUMMARY _ Moe th. p Be heals sets. Jeeieci ne 
~ OROER FIT 2 
te mt. 7: §YS TIME I/P CL TIME 1/P COMP SYS TM DELTA ST REV STA 
0.%00996780 05___0+1202145860 06___0.4009968330_05__=0.0053___.. 9 
eens 0.793107980 05 061594256830 06 0.7931079380 05 0.0042 16 
“o". = 09397472600 05 04206262125D 06 0.3974725320 05 0.0068 25 
Bw 9769338660 05. 022958487430 06___0-.7893386670_05_=0.0007___3 
eee 02393443780 05 022922592210 06 02393443845D 05 —0.0065 41 
Bs 0.76531726D 05 063314465940 06 0.7853172510 05 0.0029 46 
” 0-386932468O 05____0-3782472710 06___ 0 38932474%30_08 =-9.0063__ 5° 
a 0078194578D 05 0649174593500 06 0-78144557300 0S 0.0050 68 
~ A0Z—0e80118938120 05 Al= 0-2000000258230 01 
-A2= 0630613209827550-12 
SIGMA=0.00882 NO. POINTS= 6 
SS ORDER MELT. (2 cs nes. ip esi ws ee ne 
ee. SYS TIME I1/P _ CL TIME 3/P COMP SYS TM OELTA ST REV STA. 
BES? =~ Qo ygyg014E80 05 064642276700 06 0.389801529D 05 =0.0049 73 
0-672198743D..05____ 064979462500. 06__ 07219874370. 05__=0.0007__ 
0.380225120 05 041329908300 05 0-3802250720 05 0.0048 is 
~~ 0.717120830 05 0+4698863600 05 0.7171207340 05 0.0096 95 
reat 06375371230_05___0¢9921365600..05___ 0+.375371159D_05___ 0-0071__105 
cael 0-7125%7980 05 021329313400 06 07125481570 05 0.0177 111 
02314978190 0S 021795743230 06 0+3149782210 05 0.0031 120 
0.70674210D 05 _. 0-2187506890_06 _ _ 0+ 7067420930_05____0+.0.00: 
0-309566980 05 0.265433147D 06 0+3095669430 05 0.0037 136 
00701161180 05 . 0-3045945460 06 0.7011811740 05 0.0006 143 
A0=-0 42574756360 06 ace 
A2= 0-43661667920650-12 
SIGMA=0.00692 NOs POINTS= 10 
OROER FIT 2 
. SYS TIME I/P CL TIME I/P COMP SYS TM DELTA ST REV. 
~~ —__.02. 304205690. 05.__.0¢3513297470_06__0-30420568g0_05___0.0002__15 
0.695179980 05 03908271570 06 06951799650 05 0.0005 i159 
im 06298221300 05 024371312710 06 042982212770 0§ 0.0023 168 
weevee- 99952762330 05 _ 064425853770 06 _0- 3527623890 
- —-— ANZ" 32090963940 06 ALS 041000002081190 01 
A2=-0.20731056719910—11 ste : 
_ Table 3-2. 
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_ SECTION 4 
“MISSION 1041-1 RECOVERY SYSTEM 
SRV #711 was received at A/P on 30 July 1965. The receiving 
- | inspection weight was 150.4 pounds, After modifications and incorporation 
of outstanding E,O,'s, the SRV was delivered to Systems Test for incor- 
poration into’ the J-30 system. 
The capsule was delivered to VAFB on 2 March 1966. ‘ 
A blossom telemetry radiation experiment on ascent was conducted 
| a's Sra with the -1: blossom telemetry. Operation of the telemetry system was. <.-. 
‘ ' normal one ascent with signal strength as plotted in Figure 4-1. 
ree The -1 recovery system was muccesatully recovered by air catch ee 
fae peed ccuring rev 113 on 14 April 1966. . . | cage rs 
‘= Ev" "+ predicted Impact 21° 56,6! N/149° 25,2! Ww ae 
ee ____, Actual Impact 20° 32! v/148° 49' W : . — 
Lon. 2 Mis = The following factors in the Recovers gnemee have been considered ~ oa 
— eB : and found to be Wale tolerance: Be 
- (1) Event Times: * 
Uae arts ee ~ The vehicle event times re D timer start, arm, transfer, 
7 ‘and separate were verified and found to be within tolerance. | 
° : Capsule event times were not monitored due to failure of the 
capsule ea battery. Event times monitored are tabu- . — 
ee lated in Table 4-1 - Saas 


a a ae a “Vehicle Aititude at Separation: i : | ee 


tad 3 @ “he 











ae oo (3) . Recovery System Weight: 

* The computed weight of the separated capsule was based ona 
a ae suspended weight of 176.17 lbs. -The recovered unit was 
ya Fe "> weighed at 177 lbs when returned to A/P. 


(4) Re-entry Trajectory: 





f 
+The predicted weights were input to a separate re-entry 
| trajectory computation and found to agree within 2 N. miles 
ar + to the operational trajectory. 


or ane — Due to the absence of any "Cross" track dispersion in conjection 

eile. eee 2F.with the intrack dispersion, it is postulated the over shoot was a result. 

~~ of a film hang-up of the panoramic system within the area of the capsule 
’ between the film cutter and the back edge of the thrust cone, This 

. resulted ina 160° nos pitch angle of approximately 40° nose down instead 

Zs of the Rominal 60° nose gown angle required for normal re-entry. | 





The failure of the capsule telemetry to radiate was conclusively 
found to be the result of a battery failure. At the time the battery is 
energized, a pyrotechnic device is fired which forces the stored electro- 

*lyte (after rupturing two diaphragms) into a distribution manifold and 
* then into the battery cells, 


The recovered battery was dissected by the manufacturer and found 
. to have a failed pyro gas generator housing which separated the pyro 
- ys... from the chamber, This prevented rupture of the second diaphragm pre- 
“te = ee + 2 cluding actuation of the battery. 3 


+ Pay . a 


» 
é 
ma) 
{* 


oa The present design will be retained, however the structural - 
_ retention integrit y of the gas generator was improved particularly in the 
manner in which the Pyro is snatelioe and secured. ; 
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PA = > MISSION 1031-1 


ea: - RECOVERY SEQUENCE OF EVENTS 


Delta Time (Seconds) 
Event a Actual Nominal - ‘ 


*Arm . 77,24 77.0 +1.0 


**Transfer 2.2 2.0 +0, 25 
. . ; ee : 
’ Blectrical Disconnect N/A 0. 900 one 


: , sean 7 ig ae er ae Be ae 
‘ bows a hoe Maes is vse 4 





Separation ’ oon ssisies 


ease, , MESpIN. N/A 3.4 + 0. 30 


Retro N/A 7,85 +0,45 


Despin N/A 10.75 + 0.58 


7 D/C Separation N/A 1.5 +0. 15 
saa "'G'' Switch Open | . N/A 469.7 
Parachute Cover Off | N/A 34.04+1.5, 
Drogue Chute Deployed " N/A 0.63 + 0, 08 " 
Main Chute Bag Separate ' : N/A 10. 25 +15 
Main Chute Deployed __ N/A "9,52 +0.13 
Lo. 3 = | 
Main Chute Disreef N/A 4.5 +0.80_ 
*From Separation 
**From Electrical Disconnect . 
wet From Retro yo ig: ae Re ee ee ee 
N/A (Not Available) a a ee ee 
capsule oma! battery failed. - | - — i? 
~ : | TABLE 4-1 ra ae - a ae 
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Figure 4-1 
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- - SECTION 5 | . oe 
"MISSION 1031-2 RECOVERY SYSTEM Sk we or 


, “SRV #712 was receieed at Alp on 30 July 1965 at areceiving . 
weight of 150.0 pounds.) After modification and incorporation of “ 

aS datedooeeay E,O.'s the capsule was delivered to Systems Test for | 
- incorporation into the J-30 system. 


The cepuuie was delivered to VAFB on 2 March 1966, 


A successful air recovery was executed during orbit 177 on 18 

eeiigapen 1966,'"The* impact point wags-within nominal dispersion tolerances. - _ 
‘Table 5-1 lists the sequence of monitored re-entry and recovery | 

events. Pi . * 


gee > The predicted impact p oint was 21° 0. 38' N, 152° 14.3' W and eos ae 
“the actual impact point was 20° 57' N, 152° 12'W. op ee le 


¢ 


The condition of the recovered capsule was satisfactory with 


Fe es ER _,, damage limited to normal aa blistering due to the re-entry environ- es 
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Pe MISSION 1031-2 


Event 
cae a *Arm ~ 
*xTransfer 


Electrical Disconnect 


Sree esa = Separation=: “~s4.- © 


*% Spin 


ie 2S eo. ee Retro - - 
: epee ee an 


r 


Despin 


T/C Separation — 


WEY 
F 
h 


ax "CG" Switch Open | 
Parachute Cover Off 
Drogue Chute Deployed 
Main Chute Bag Separate 
Main Chute Deployed 
Main Chute Disreef 


* From Separation 


7 : *x From Electrical Disconnect : 


*** From Retro 


nee Spin Rate (RPM) 66.0. 
“2. -* -Degpin Rate (RPM) 11.5 
Retro epenig (Ftiaee ) 1104.0 





— « * RECOVERY: SEQUENCE OF EVENTS 


Delta Time (Seconds) 


Actual 


77.00 
2.00 


0.96 


477.94 
33.89 
0.61 
10.08 
0.56 


4.42 


ars es: aaa ‘Table 5-1 
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ALE val tigi, ia MR wh VhRe “es Sas seis, pases 





Nominal 
77.0 +1.0 


2.0 +0, 25 


+0. 430 


0.900 -0. 400 


3.4 +0, 30 


7.55 + 0.45 


10,75 +0.59 
1,5 +0,15 
469.7 

34.0 +1.5 

0.63 + 0,08 
10. 25 + 1.5 

0.52 + 0,13 

4.45 +0,80 | 
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ase | SECTION 6 
fo) a . 


"SAL COMPONENT ASSIGNMENT - 


= 2 eee * | Component 


cue Fe ad wt 
- . eo". 

sig c' 

Selena ieee ieee! 


Main Camera 

Main Camera Lens 

oe Supply Horizon Camera 

, - iemutes es - Sopply*Horizon Camera Lens 


Take-up Horizon Camera 





_Take- Bhs Horizon Camera Lens 
- “Supply Cassette 
CAMERA DATA AND FLIGHT SETTINGS 


ae Main Camera: 





— Slit Width . 
Filter Type 
Film’ Type 


” Supply (Port) Horizon Camera: 
Lens 
A Aperture Setting 


- tees : a ee 
ao ‘ > 


.Filter Type oe 


Take-up (Starboard) Horizon Camera: « os 


ban | ‘Lens _s 


» Aperture Setting . vo 
/ “Exposure Time 
| ee ee a eee tas . Filter r Type ee a . 


MASTER (FWD) PANORAMIC CAMERA 


Exposure Time " _ 


55 mm £/6.3 - 


ee oe 
=.5 


_Wratten 25. 





Serial Number 


184 

1872435 

283-G6 

E12867 

283-G5 

£12859 | 

SC 42 | oe 


24" £/3.5 

0,225" 

Wratten 23A 
Eastman Type 3404 
55 mm £/6.3 i 
£/6.3 

1/100 second 5 aheten, 
Wratten 25 ae 
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Cc: POST FLIGHT PERFORMANCE EVALUATION 


The Master camera operated properly through both phases of the 


mission, The complete film supply was metered into the take-up cassettes, 


The photographic quality of the panoramic pictures was exceptionally 
good for a forward looking camera. The photography was superior to that 
observed from Mission 1030 and among the best from recent missions. 


The degradations ‘resulting from system light leaks was the least 
to date. A film chute was incorporated at the Mission 1031-1 capsule to 
eliminate the fogging from the translucent ablative material. The film 
also showed the usual degree of fine scratches in the area of the data 


1 at te 
mB we 


The horizon cameras functioned properly through both missions. 
The starboard looking camera imagery was veiled from pass D-01 through 
D-31 and clear for the remainder of the mission. (The veiling has been 


subsequently eliminated by the application of low reflective paint im the 


camera boot.) The fiducials were slightly bloomed but useable for pre- 
liminary attitude determination. 


The data block failed to expose on three occasions during Mission 
1031-1... These failures were not in conjunction with a camera start or 
stop. There were no comparable failures in tne Slave camera, The 
cause of this failure is attributed to the extremely random failure of a 
Switch closure. Bit 29 in the data block was faint on many occasions 
during both missions. 


_Examination of the processing summary showed no correlation 
between the occurrence of the faint bit and primary level processing. 
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EN aig? | | _ SECTION 7 


a | SLAVE (AFT) PANORAMIC CAMERA 


ae ‘Al COMPONENT ASSIGNMENT 
ue Component . | Serial Number | 


Main Camera | 185 
Main Camera Lens 1452435 
Supply Horizon Camera i 288-G6 


BAER eS "Buty Horizon Camera Lens eT E£12832 : 
Take-up Horizon Camera | 288-G5 
gi by bach Take-up Horizon Camera Lens E12872 
SPER Mtge OT Supply Cassette’ — - $C-42 
B. CAMERA DATA AND FLIGHT SETTINGS 
ars on Main Camera: ‘! . | 
— Lens on : 24" £/3.5 
Slit Width 0,150 
Filter Type Wratten 21 
Film Type ' Eastman Type 3404 
‘Supply (Starboard) Horizon Camera: 
Lens 55 mm £/6'3 
Aperture Setting f/8.0 
“e _ Exposure Time 1/100 second 
7 Filter Type _ Wratten 25 — 
Take-up (Port) Horizon Camera: © | 
Lens | | 55 mm f/6.3 
Aperture Setting = 8 2.6 0. wT * £/6.3 ~ ee peel 


Exposure Time ee ee 1/100 second eee 
| Filter Type le 20. weatten 95 20! ae 
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Cc. POST FLIGHT PERFORMANCE EVALUATION 


The slave camera functioned properly during Mission 1031-1 but 
failed to meter film during 1031-2. The postulated failure mode is 
discussed in Section 3. The camera metered 8133 feet of film during 
Mission 1031-1 and produced good, high resolution photography. The 


quality was somewhat inferior but comparable to the Master camera ig 
photography. 
é 


The film contained excessive scratches parallel to the major axis. 
These scratches were noted in the horizon formats as well as the main 
format, This anomaly was attributed to the recovery system film chute 
however the absence or film from Mission 1031-2 precludes a definitive 


“answer, 7%. 


The data block, time track and horizon camera fiducials operated 
properly during the mission. Bit 27 was faint on occasiom however no 
It ig possible that the intermittent deposition 
of foreign material over the lamp caused the reduced intensity. This 
phenomenon has occurred during systems test at A/P. 


The horizon cameras functioned properly during the mission. 


‘The starboard camera imagery was clear during pass D-01. Ali sub- 
sequent imagery was veiled. 
' 
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mG SECTION 8 
PANORAMIC CAMERA EXPOSURE 
The exposure parameters of the panoramic cameras were 0.225 


inch wide slit with a Wratten 23A filter on the Master camera and a 0.150 
inch wide slit with a Wratten 21 filter on the Slave camera, These conditions 


place the nominal exposure between j ediate and full level pro- 
cessing curves, as published by for their 3404 emulsion, 


The frequency distributions of the solar elevations and solar 


| azimuths encountered during the photographic operations are shown in 
‘Figures 8-1 through 8-4. 


The nominal exposure times are shown as a function of latitude for 
passes D-9, D-41, D-73 and D-105 in Figures 8-5 through 8-8 for the 


_ Master camera and in Figures 8-9 through 8-12 for the Slave camera, The 


predicted level of processing for the original negative is based on the in- 
flight performance estimate and is tabulated below with the processing 
levels reported by 


Mission Camera a ' % Primary % Intermediate % Full 
1031-1 FWD Predicted 0.0 100 0.0 
Reported 18.0 34.0 48.0 ° 
1031-1 AFT Predicted. 0.0 22,2 67.8 ? 
Reported 15.0 _ 43.0 42 
1031-2 FWD Predicted 0,0 99.0 1,0 
Reported 7.6 93. 2 39.2 


The nominal exposure for both cameras was, in general, half way 
between the Intermediate and Full processing curves. The variations between 
the predicted and reported values are therefore not considered significant 
as small changes in topography, weather and haze would become the predomi? 
nant factors in the choice of processing level. 
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Figure 8-1 
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SECTION 9 


DIFFUSE DENSITY MEASUREMENTS 





The diffuse density measurements made by AFSPPF were computer 


ee .., sarted at A/P to permit analysis of the density ranges encountered at the 
eo >»... three processing levels. A study of sorting techniques showed that no 
te - *: absolute method was available to separat de ues as the accuracy 
OBicie ac of the Processing History published ~  ffS rather low. 
| and processing transition phases are n or. The sorting tech- 


nique selected uses the base plus fog density values where measurements up 
-~ to 0,09 density are considered as having received Primary processing, 0.10 
epee: t0.0,17 as Intermediate and above 0.17 density as Full. _The percentage of . . ... 








original negative that was processed at each level, based on the computer os f 
sort, is tabulated below with the predicted and reported processing per- 
centages, : 
a ane sis Eva o es. te ot she 6 ” cee ‘ = j ; See ae 2 ~ oe : . i 4s . meee et 
. “Mission | Camera” a Primary Intermediate Ful oY 
1031-1 FWD Predicted 0.0 100 0.0 - 
ple _Euewac-, Reported _. 18.0 34,0 48.0 
ef Computed » 0.0 51.0 49.0 | 
o) 
AFT © Predicted 0.0 22.2 67.8 
Reported 15,0 43.0 42.0 
a Sak gags Computed a 0.0 47.0 53.0 
1031-2 FWD _—Ssé~Predicted - 0.0 99,0 1.00 
Reported . 7.6 53,2 - 39,2 
Computed 0.0 60, 0 40.0 
eee 3 The tabulations of density frequency distributions for Missions 1031-1 °° 


~<,° and 1031-2 are included in Appendix A, Table A-1 thru A-3. The graphical: - 

‘ presentation of the density distribution are Comper plotted in Appendix sic fo 

Figures A-1 thru A-27,) | SY oa ae = : - 
ne (A gummary | of the processing ; and exposure analysis is shown in Table j 5 


>. ase sean = Ce, 
ar - g-1. “the terrain D-Min criteria, (range) for proper exposure and proceséi! ng. 





is 0.40 to 0,90 density units. The area measured for D-Min is selected - Bey ee os 


, subjectively and is not de ciated the absolute D- Min in the Photography. ae rae vy 





A Reams = eee “ah er Ahrens MEN ik a hk i 





Density range charts for J missions 1004 to 1031 are included in 
this report. See Figures 9-1 to 9-5. Subsequent reports will only 
'» '-inelude the chart containing the data for the mission being reported on. 





These charts are produced from the same density measurements ® 
previously mentioned in this section. The computer produced the mean, 
median and range figures for the various processing levels used. The 


chart includes the number of frames (samples) in which the density 


mately every tenth frame throughout the mission. 
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measurements were made. These measurements are made on approxi- 


Or ee ee rt 


ee ee ee ee ee - 





7 
* J lbw ers 


GB «ou 





T-6 AT VA 


cm oaky 64 °7 OY *T. TE°G Get e-fyen 
AN CE ‘se ST BERT TAT Cle Sue eed 
AN GRY TOSS) wm ee eee Hb 9 OF 
G1Si awl Que ied tise? 
WIA: BAY hte 
de 6 47 Jato! 
dT 3d fe “do 98 
4 9” Ja Oe Je 2% 
"Yet ', 3d i i De 
(] §Sttecw - A565 tad ett ect 
ob AL MAAN sari 
CEUATEEY EEC PIV ON ELO@ ond 
Ve Va Hi ae ae ey 
a Jel CI cd Le 
Ie on d 9> - Na &S 
dei C Md va 
ANG OeX, GASSuIOd. WieoedKs 
waAa HOAN ee 
CISA TVANY Si USUEES OhV, Nt Ss 330d 
Id f at dt “¢ Ul 
Ad ¢ oot | de 26 
: Vc duc 't Be 6S 
i. Jd € op rat Je 
7 G=Sthexs QYSSSV0dd) Dodd 
MIA RAN oe pine dd 
 SESAIWNY 22.1SGgy3 ONISS IOC 





r fe 


ON THeINOD 





-_~—om man mnaem 


4 *U-1?@° a 


i ne om ie 


CSS omiiwtd 
ve CUE fy 

"la if y 

"ies 2) 

“ret tH , a 

"th oh ii 


Ue SSaged 











yes CME, 
Cus Sd /P 
) : 
a) ca | 
TAM RS 4 ¥ 
Va G@ op 4 ¥ JAVIO 
Ht Qt Fd aa RF" 
; ; ¢ hf cue ; 
GasSs9Nd |16NdKa ° 3718 & QAGU 
Sr he td _ waGAN ; aiawes & Saanud ee 
Wsseeh $dY = MISNE + THTEOT NOTSSIW. 2! 
wR 8 Wd 2? 8620 STBATP VIE 
% 0 +O 621 “Vd: 
“a GY © R21 TAVIDIAUZ INT 
td 0, Aa A u Hs AUVWI 8d 
N3SS39Nud WSIdXH 4721S * 15037 | 
PIGhN | 4 Athy VWAVS i $$390ud i, 
2676270. © -U4ed ~ VESNE I- 1E0T UNOTSS TW 





tro f 


J MISSION DENSITY RANGES 


toto -t 
Fy 


! 





































































































RR: ak 
a. 
= = eee ei2° ae | ' wzz | ne 
°§ = en $2 CZ aes 
o* ° ft) 
a a a a 
~w ez 62! ea Rees 601 ras 
oct is £S! Be Seam) 6£1 | QE 
3 2 fr) 
~ a s9! , ea eS eo a 
e F =e git eee 101 eRe Se 
Q~ fe) fe) 
i eee 
= (ee nis aay PD Vit an ae, 
$ n 2 aes vol 2 Se 26 tenes Geer 
2 0 ) 
a a 
a 2S €$! Sey Ee 6¢! ne oo 
°S n= be nim OL ae: Coe 
2 i?) oO 
~ 2 SESE z6! a Bee Ser ———— 
a aE? oot es ees 2d Sea 
) c 0 
eS 
6 ¢ Sees oz GE Se 96! eee See z 
x § — 18 Be ETE ed wf 
a fe) 
eS 
~ 2 Saas: 62! aes Re 291 ——— 
es =m 16 es) ze Sas 
2 Fe) se) 
e : wenn lat a 091 a 3 
er se 20! a Ses 99 ES a s 
4 a8 z TT | 2 Ek Bem 
om 22 rs a 12 ss 
= 2) Ca e62z MESREED SERA OEIES 912 ED ees 
. = = 'z IESEY TER 8 ae 
@ Sea 0:2 Ene Rae ddl eee 
. & —— 26 a a se ae 
=. * c te) 
S. ze SS SS Ov == 
A 2 an 26 ena Bas 9s! Ee ey = 
an Ge 9 ers) Gi Bearer ai > 
- 2 ee OB: RR: MERE 98: Ce 
5 8 aan 89 eae) TEED .¢9 | ee 
os 2 oe vs Ce ER ¥9 fee ac) es 
<>: o_o >9i Ee EE, st! a ae ‘“ 
4 Yr __ 19 = ee bs Fe EL) 2 
mS 0: OR 69 ETEK SHH 69 ae & 
$2 are iat a yf tl fl] ee i. e 
9 on aS ee aD eA sz so 
- ‘ Eee 69! aS A SSI as ay 
a flip ea rere a] 4s ee. os ee ee 
2 Cc oO 
i en vii ae GREED £01 ST ae & 
o's = See of. 2S SE ou eas ST = 
2 0 ' & 
ou ES aT it i= ft ze aS Rees exes 
aan eS ares 6¢! ee eee Cat a ee 
Ss) Rie 9 eto 6 aE 
~ el aa £2 Te Te eT 82 es Gar 
32 2 aD va GE Gate se! a °° 
2 CE 21 mae 6 es bi 
= Ta se 2s io | es aa ren) 
5: eee ><!) SD eet ee) 4) 
2 : c ; re ; 
rE 
~ =e Se Se ae | REAR, Os a ee 
3% a £2: st see 26t Eee 
= o fe) fi. i ; 
ooo 0O 0O OOo OC oO OC Oo oO OC oOlUlCUODCCUOUCOOCCc OC OCCOClOCloOlClcOlLlo 
- Ot OO N @ FT ot O ON ®@ F ov oO Of AW Tt 
ra a aa "Nn nun - = oN NN OTK ; 
= ALISN3Q WAWIXYW £ ALISN3G WNWIXVW i ALISN3Q  WNWININ 
gno1d : Nivydsal | ; NIVYYSL 


1 


FIGURE Fe} 


J MISSION DENSITY RANGES 









































re Rees OR 
cL es 8696 PERO 820) eS ee 
o* : a ea Ree Og 
nN ee ee ee ae ee 601 aoe eee oti "meee: — “Ta 
°F eee sl Gael Ee #21 See eee 
o* ) 0 
S ee ze ae tees £9: a 
oS ze LE SATO 02! ae 
2s fs) 0 
- ees 8 =i tC SSS aaa 26 aa ee 
oF As eu eS zu ee 
ie ie re) 0 
“ a 8 Cel a 69! a 
ow See 91 Semen 91 mee on 
3 ) 0 
ee ey a 
02 SD O€ Cy 62 net on 
$ : 0 ° 
= Sy OEE gi a See Si2””~”~”:CO 
: : aaa roe . me ; a 
_ CO es = =—(E! CARER? EOE 922 ese 
2s na 6 a eee rs ia 
=o fa) ie) 
% Te: SS a  #  . . ae 
ee a oe Cee €2! a Pees it ze 
Se oo OF ost entntice - et aten SO 
OL SD i LL ee +f a 
<= an wee (6 Oe Basten ia 
=> © Q 
ae PE Tt ee ES | ene, ~ 
ee hee RREEs pee ane: 
- ne - 2s = 
-_, =a crea CEE oc a 
ae oa ¢ ee 92! A EC EE 
= 0 i] 
a Ke: MOOS Tel NS CE 96 RENEE | aSEES 
a = at oe bt ees eee) dv aan ez 
= € i] 
- i  L  s____—— er “~~ $9 ee 
o a eee Fa Se a 62 r are 
2 ) 0 
ao = 06 is ae ol er) 
cs = oe 22 Cie rs ral [lta er] 
= 0 ie) 
pes Boss Saat AN he see pa eee, phi 
S Ct AE, 1 / 8, 4b. p> 
od a i ee SE +S as ae 
a --=- ——— - - * -- ) 0 _ 
- noe on Se Ga 6 Ce Le 
co Cae EE 99 Ee SE 48 cx 
e“ 0 r) 
cca ae -- +O eae - : 
< = ae ieee, 621 ieee, Se ze) ea 
3 : 
~ 2a sol Se CR zsI EeEeey: aes 
5 oem = Cine 6 ene 
———— ee —, +. oo = aly ‘sat aes aa hn sien ailing © = 
ea eee ease] 6S! Ree ES soi acaaen an 
== momen vf ne és aes 
7 Ls ieeaiond 8 are ¢ aa 
. 08! EES, EEN O61 ae 
25 ame z9 A i 8 29 wees es 
= oO . r*) p 
., =e ~~ 902” Es ees c2z a 
2% i en] ee rea eae v¢ ee aay 
> 
= fa) Oo 
2°00 9 OO GC OO 8 oO Oo 
eeegegsecsessegee°>seassegg ee 
- NNN - oN NN =~ =~ 5 5 ENN NWN = = , 
3 7 
3 : ; H 
- ALISN3SQ WNWIXVW 2 ALISNSG WAWIXVW * ALISN3SG WNWINIWN 
ano : Nivuyal . i NIVYYSL 


1 


Figupe 9-2 


Sa MEDIAN G9E MEAN 


i FULL 


INTERMEDIATE 


i PRIMARY 


LEGEND 


a? 


J MISSION DENSITY RANGES 





























cae SEED a] Pe] 
a & ————= | £01 | £4 ea ay 
ae : . : 'o } ; i a ee ie : ‘© 
Sa ae i Soda i) Lo “A . 
Ss 2 eae ddt eae ee 002 Sas 
=_ . i ¢) 
w fee ma a o2i ana eee 9z1 eg rs 
V., 2a &¢! EE Sel EEE eT 
° oO: ans eee o | . ; 
ev EE Ss sa 
aw § ee ra aE E11 memes 
=) oe: ° 0 
- 1 = 921 ee 
uo ie Ee Stl a] zvt REE RAE 
2 a 0 ; ° 
_, = Sol =a eee €1 cc 
. 5 Se 01 ea eee ei EEE 
Q ie) rs) 
vn as aD i€ a oF a oe 
ras came maaan 81 Sees SAD Op Ee Se 
= ea te o i¢) 
n as 6 OST ISRRAT 821 ee co z 
a F aa CS 08 Ss gg! oe ee a 
z setae et re) o = 
>. En CERO 96 | o°”™”””:C*C 
x & a ZO! a 8 3— set [| qeeeppeener meen 
2 : fe) t¢) 
7 26 Say Ss z2t ee = 
@ = in ae, oo! ae ees del GEE rad 
= t Bw 2 : aa = 
~ Pr ) 4s ent ea a ——— a 
g : | ; i as ee - a ep 
~ a oe ee ee 
o Roe ae] F | mat ; j€01 i | j : mee 
ae ae act i gee Td Sia 
ec 1 on 2 aw as 
= i a) gt ieteees v2 a 
oe oan Seer ze! eS Se 80z EE oe 
2 a ee s Leese cl 9 ie ee ee a 5 
- = 6 ———:! 4#$j | Ss 
a $ meme zt}  aaiaanemeal ser | | | Pa coarcmen - 
2 _ 9 _ Ea 6 Sentences 
oO Rae i ae oe hel 19 ae Sa s9 ey OE tw 
@o 2 ET $4) 2 z81 Ee - 
S 0 __0 a 
ws eS ol es ea] is. a e p &. 
oF pce eae a | Fe i ro a es atthe ot fe = 
g al aN ee — : amen = 
~ ee = ve Pees ee esl 9s aa «= 
@e el vel ae 921 ee ae 
e ears | ona 9 i om Ht RE 
- Fence rr 92 A a m= i «= 
@ 2 ay Seana dvi a nivel 202 A 2 
S) ne ¢ ane = 
ow De eee ee) 82 es SM | SZ eas 86a 
- te ae a 21 = 22 IR FB 
2 ee 2 ; OSs 
« eae of Ba hanes) e¢ Pa 
x a vil RD IE oa amma 86S 
2 ear 6) a es 91 amen 86 
g as e es he di —=a © 
an at Goes 901 an as £2 a ee oe] = 
ee ee 1 it ree ee 
r= ee Ts a Ree el oF a 
-$ ae 1 a Giz a 
= C i¢] 
ooo OO oO oOcUCOUCUCOOCCUOCCOoOCUCODWCUOCCUOCCUOCUCOOCUClOD COC OB CWB AO oO oO oO 
ovr Og nN ODO FT ovr OOD N ODO FT 2 FO ON < 
NN NS = NNN TT ; ia Nn NOT > 
Z z = 
~ ALISN3SQ WNWIXVW 2? ALISN3G WNWIXVW ? ALISNSG WNWINIW 
Qno 1d £ NIVYYSL. ¢ NIVYYSL 
> = C 
~F9P—SECRET Fil@ureEe 9-2 ce 









































J MISSION DENSITY RANGES 










































= Eee ae Td 
nA ; bd 
wt a =f +9 RE ED 
Oo « ' to i. j £ oe oe oat oo Pe ee ee to 
= aE a 2 O12 ee 
a 3 eo i as eS Sf a CT 
“ ee Te 
2. | a 
So * : | : 0 
wo _a es | 
os oy 
2 
~ CAE 
ao Qin aE 
° a 
- qe 
2% asa 
° ” 
= a ee! 
ole ree ite 
Q¢ os 
wr 7 eae 1S  eeEamnenmnel /€St ee z 
& = a: a 
° : rad : eo" cm ud Pb = = 
o Ae C1) Re +6 po" i 
ae eae os [| | mes lec UC 
wv % | | Ese 
gE a TF =. 
uw Sy are $12 MR +22 #$.. |. = < 
os Ee 92 es zt ES aD S 
© te) + 
— EES ee RTT ofl 
as SG 
Oo 4 
= 0 
“ OEE Wat ge 
2 ¢ ma €=6=€=—h—é! las ; 
Qo” ‘9 
wu a eae 98 
oe 2 AS ze 
o ¢ Oo. 
¥. | eT S& 
os | | ze rat 
° '0 - 
s a EEG ae S 
wo Cin eee D Oat ES SOS 2s! eee eel < 
oO 4 a 
= 0 ry 
7, ee 
i Ewa | le ee 
o* 0 z 
Nv 2 Pe £8 De as een) ig ee | 
ae ae eee zs! EE EG | a a 
= . 0 re) 
. 291 a (io i #i- i |. —_, = 
2 ie as zz TE ee 19 ee) 5 
2 : at '§ 
= Siena? 
z ee) a oes 
Ph 
° 
: 2 
° arr) 
wu rea es a 
me ie 02 ce w | ee ee] = 
o 8 o o 
vo a i@#8# ss i Se ver oe ee 
< § eet 61 a RS vz | een 
oc oO QO : 
ooooooo oo oOUClomUmlUCDC COUN COCO Clo 
2 TOON @D F otrTononuaet oe SEsRngne”® 
_ NNN —- su Nn A —- = . Pa a a = 
3 = 3 
= ALISNAQ WAWIXVW s ALISNSO WAWIXVW 2 ALISN3SO WOWINIW 
°o 
3 ano19 3 NIVYYSL i NIVUYSL 
= 3 an - . 


: 
; 
: 
9 
9 
R 
“ 
1 


J MISSION DENSITY RANGES 





1O3t-F HOM. | 















1031-2 


4 

; ; 
“ u 
, 

t atiad 





A 
z : 
< 
ut 
2 
z 
« 
ao 
as 
= 
~~ Ot —s lemeee ee cae a hte oe ge ee A ng pe a ol eee 


FULL 


| pruany [ wregueoure | 


4 


rt 


i! 
WUE 





= 

2 

iss 

_ © 

2 

© 
ses ae 

a 2 

c « 

- = e——— soi a SE 

SS 201 a= | 2 
< s z Oe a Us 
2 ee SET Seen w 
> _eem 6s es CRA 4 
— ¢ : 

me zen eee dz! ae : ga oe a) —s: gata 

73 i ae zs 2 Es : 
- - C 

200 000000 0 o O° ° 
-on9 tT Oenn st o on @ ¢ 
~- NN N - = ra - =~ 


“AVPLES 


ALIS 


= 
26 2.00 
IO 


ALISN3Q WNWIXVW WOWIXYW ® ALISN3O WOWININ 
anos NT cy NIVEMSL : 


-1p-scent > Fn sa &t 


Pi 


0 













. resolution ss Ee deasur baby: A SP 
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; 1031-20 ewe 
1031-1 
The ground resolution determined fron 
resolution was 14.7 feet on the foEward ‘look 


aft looking camera: Td ery. Fe 
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were conducted over desert terrain Ee : . i 
ee no: eo * ee. wg e He, ae ane ayes 
Part One operations were conducted ca’ passes: 79 | and 95 over New wast Rae eh ne 


a , valid i comparison. 


a oe HG ae se 


Mexico. No culture was found that would” é 
between forward and | aft Photograpt 5 | 










Part Two operations were Scndueted on 1 passes 113, 427, 143, “and * ‘* re EE ‘ " 
159, all over southern Arizona. No film was recovered from the aft -° Ga... 0% : 
camera. ee 


The fixed CORN target at Fort Hyachuca ; 
forward camera on pass 159. The high contra 
to 11 feet along track and 13 feet across track. 
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B. CAMERA DATA AND FLIGHT ‘SETTINGS 
Stellar Camera: , =~ poe — “as pepe mer 
Lens ee B51 et’ 
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=xposurs Time. -scwa-zg? Logan 

Filter Type ae 

Film Type ; 
Index Camera: | is : 
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Lens 











Exposure Time lf 500 necena” 
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C. POST FLIGHT EVALUATION —s_—> : a ek 


The Stellar-Index camera functioned properly irodghout the lee! 
The stellar formats contained approximately 20 star images in all fram 
had a low flare from non-image forming light. The majority: ‘of the E: 
were slightly smeared as a result of panoramic camera unbalance. ~ Z 
camera photography was also good ooE ae snisaioni cere 


rete 







~ Componeiit 
Camera | 
Index Reseau 


Stellar Reseaus +F++:- : ‘a 


Stellar Camera: 
Lens oar 
?  Beoosure a Tine 
Filter Type 
um Type 
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ihdcx Camera: 


Lens 
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-~ 0 78: Exposure Time . ieee pre ee O5e — 
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Filter Type “Wratten. 21: 
Film Type 
on POST FLIGHT EVALUATION. 


The camera produced 410 Stellar frames and 426 anes! du 
mission, Investigation of the cause of the Stellar ‘ camera film to ‘be. 
by approximately 16 frames uncovered an. error i in the.recovery 8 / Bog 
circuitry. The sequence of events at the "ARM" ’ signal shoulddincha uae 
slewing of the S/I film; at "TRANSFER", nominally 75 seconds. ee san 
water seal closes and the back-up hot wire cutter is activated. “thé (eet hes 
caused the hot wire cutter to be activated at the "ARM" signal thus leat 4a 
the last frames in the camera. The hot wire cutter heats to a point: ths dat it ae 


becomes incandescent. This accounts for the ee fog on a the dast. i suas 
of both films, | _ ee oe yay bans 






and remained open duing j part "ot. the {ing 
blems the film was, gatisfactory, nod ade 
Approximately 20 st 6 were imi 









The Aieie fop pattern has serely 
of the stellar baffle. It was observed, : sis. gue assembly; 
the neoprene hinge cover. was pec yoo 15 ‘ ct some a ae ‘ 







Examination of the photography showed a noticeable fan off in imagé.: 
quality at the edges. It was concluded what the focal al plane was s not it 
optimum position for maximum: AW! | - 





The last 50 Index frames had a continous Sole panes: streak; 


ve pe ey 


between the camera serial number and the film edge... This anomz aiyhas® 
occurred previously and is considered ta 2 be. an : at 9 a 00) mark Tas ast one ae are 
sftiees = 


caused by the camera This pr obiénMhiag never beer Mcoarhta! . 
test, Examination of the camera has not uncovered ‘the “problem 
Since the marking always occurs in an area that contains no- dat 
investigation does not L appear sae be warranted, Re ee 
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The Sehiclé attitude erfors. 
were derived from the reduction ¢ 
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The attitude errors for each 2 faine and: the: ftitud 
are calculated at the A/P computer facility.. : ‘The erable. also 
-requency distribution of the rateg. and errors -Bigu . 
show these distributions ‘for Miss io 
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14-12 for Mission 103I- a mr 









rates that were experienced during 90% of the FWD camera photogrephis 
operations, excluding the first six frames of each ‘operation, and the. 
range of the errors and. rates... oa nae a ca So nts tial 
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‘Value (90% | Rance. 
Pitch Error ()-:%< Sete sowed &o z : 
Roll Error (°) —60L 47 -0. 06 to 40, 66 "et "0. 2 





ee 
-—.0; 75-.- 0.26 4 





Yaw Error (°) 2: 34 to 1. 32" 
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| Pitch Rate Cc. fiz) 









proae somata oF iy 


Roll Rate ("/hr.) 17.25 -72t0 +58 - “19, aT 1.258 to” 461 
: - ; x Sy * tei pae wit 
Yaw Rate (°/hr.) 26.62 «= -76 to +48 «= s«15. 66 
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The pextariienee of the attitude control system. ‘is anita at i 
control systems used on recent missions, The panoramic photogri rr 
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not degraded the attitude control system. . a , 
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The frame correlation ane supplied to ATE P by NPIC contains nee 
binary time word of each frame of photography. A computer program has ef Bee 
been assembled at A/P which calculates the exposure time of each frame's Fae Bess 
and compares the camera cycle rate with the ephemeris to calculate the ~ ." 
V/h mismatch. This data is combined with the vehicle attitude error and 
rate values of each frame and the crab error caused by. earth rotation at _ 
the latitude of each frame. The program outputs the total along track and | oe 
cross track IMC error and the limit of ground resolution that can betissscy re: 
acquired by a camera regardless of focal length and system capabilities, "=~ 





The computer rejects the first six frames of all operations as the -- Se 
large V/h error induced by camera Start-up is not representative of the ~~ - - 
overall system operations. The frequency distribution of the V/h error | | cov 
and resolution limits are computer plotted and are shown in ei 
through 15-9, o5 





The along track resolution was satisfactory before pass 64. “At. 
pass 64 an RTC was given to the FMC programmer which over as 
for a Slow camera cycle rate. The result was lower along track resclution; . 
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cake i . + BE a 2 a ae 
Cees: Be, si oe. sof %. 
Each recovery system flowi‘on j é Corona mission contains a. 
sealed packet of Eastman Type 3401 and Royal X Pan emulsions to- re he 
determine the total radiation received at the take-up cassette.” Both films; ) ins get 
types have been irradiated by LMSC at various levels and the base plus fog~ aa 


densities recorded after controlled Proveseing,.: ee Batts 


Following recovery the film dosimeter packets are femoved at AIP: ae ae 
and processed with a pre-flight sample of the same film type and Benbito=i3: ae eed 
metric control film. The resulting base plus fog density measurement of =" 
the dosimeter strips is used to ascertain the total radiation level, The- Bee wee 
table below presents the base plus fog readings for the eoaimerer Sipe SS. nae 


and the radiation level equivalents. 










Emuision 
Type 340100 ss - 
RoyalX Pan” 
| ‘Mission 1031-2 * : 
" Dype 3402 Sr eae te 
Royal X Pan 0. 23 % sen 


missions was approximately 0.3 roentgens. This level is soeactiiie nay 
the same as received during recent missions and is below the level chat a 


‘will degrade the panoramic photography. ; 5. ae 


a4 









" SECTION. 17 


~ SYSTEM RELIABILITY “= 
Reliability calculations Pe eer are based ona sample _ EN " 
beginning with M-7. Hence both the major part of the Mural Program = © 2*2325)--% 
and the "'J"' Program are covered in the calculation, For certain of Aa Ge? 
auxiliaries, i.e., the stellar-index camera and the horizon cameras,  -- aneiee SE 


the sampie size is changed to recognize incorporation of modified equip- 
ment or new designs where reliability was one of the principal reasons: 
for the modification. However, for primary mission function, the et 
Sample size is consistent with reliability reporting for me valic’s: y 
The reliability estimates of this section deal aeciuateely with 

the payload. Failures to achieve orbit or vehicle induced failures are 
thereby excluded. Recoveries before a complete mission has been com- 
piated are considered as full missions providing that early termination 
was Caused by reasons not connected with payload operation. Film 
quality is not considered in the reliability estimate calculation. Hence,« agi 
only electrical and mechanical functioning are considered. aoe? 


AY, > 















The reliability estimate is also divided into primary and secondary be a 
functions. The primary functions are operation of the panoramic cameras; 7% 
main camera door operation, operation of the payload clock, and re¢overyaaaa 
operations. The secondary missions functions are horizon camera operation: ae 
excluding catastrophic open shutter failure mode, ence data Runes ee 


and stellar-index camera operation, 
Panoramic Camera Reliability 
Sample Size - 143 opportunities to operate. 
One failure - S/I Programmer on System J-19. 
Assume - 3000 cycles per camera per mission. 
Estimated Reliability - 98.8% at 50% confidence level, 


Main Camera Door perme 


a a ee *. 
. cad . 


oe - et 
oe ES ? t. ; 
we mat 308 : eg = 


Stellar- Index Camera Reliability a ee 






Payload Command & Contre}, Reliability 


ee. ie : iret nw Be. oF os Re SEF 2 spite g frets May 


Sample Size - 7704 hours operation. . pe aye F 
2 failures fe: BE cae Sepia iaeea 


Estimated. Reliability # 96. 1h at 50% confidence level. Naas _” eS 
Payload Clock Relisbitity a _ S Bees a te Ses us 





Sample Size - 77 04 hours operation. 
No failures 


Estimated ccs il 99: 1% at bade confidence level. - 3 & 7 


ati waves Reliability of Payload Functioning, on-orbit:. 96. ins at: 


50% confidence level, -— i kee. 
t ; ae ae ee 





Recovery System Reliability 


63 opportunities to recover 2s es eo gee cee 
1 failure - improper separation due to water. seal ‘- cutter feilus ‘at: 
Estimated Reliability = 97, 3% at ae confidence level, cn ee ca 






Sample begins ‘ath 5-55 ae xe 
Sample Size =18,280  [. 
. Number of failures - 4 ; ete 
Estimated Reliability + 89. 7% at 50% Sontideace level. .' > saute ote See 
ae h ' a . ‘ wits Ae IA ve aes “rhea tent tik ao oe 
‘Hovizgn Gamera Reliability: j ar. ony 








_ Sample includes J5A. and Up? ee Ae 
« Sample Size - 76,500 z . 1 aes 
_ Estimated Reliability of Single Camera = 98. 6% at 50% confided = = 
level. — ae . Pa 
Estimated Reliability of Four Horiton ‘Cameras ‘at a Pasay 22 
Redundant System = 99. 9% at 50% confidence level, 2% eae 
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The comparison: ‘of the operating parameters and the performance, ae 
achieved by previous missions has been difficult. due to the large volume ~ uh 
of data that results from each mission. Some of the pertinent characteristics |” 
from prior missions have been summ arized in Tables 18-1 L through, 18-303 pied 





The summary data was started with Mission 1004 as the 3-05 camera’ 
System was the first to incorporate the major modifications of the titanium ~~ 
drum and scan arm, four roller scan head and Corona J capabilities, : “Only? . 


those missions that culminated in the recovery of some pada DEY Sede 
been listed, therefore Missions 1003 ang ae are deleted. ee PS 
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